Restriction endonucleases have been shown to digest fixed fish chromosomes, inducing specific and reproducible banding pattern. In the present paper the chromosome complements of the snakehead, Channa punctatus, were examined using restriction endonucleases like Eco RI, Hind III, Hinf I and Alu I. Among them Hind III and Hinf I are capable of producing G band like longitudinal bands. The results indicate a possible role of restriction endonucleases as a tool for cytogenetic characterization of fishes.
The use of restriction endonucleases as a tool for chromosome analysis in recent years is becoming very common in molecular cytogenetics. The enzymes selectively digest chromosomal DNA at specific sites. Restriction endonucleases have been found to digest both the euchromatic and certain regions of constitutive heterochromatin of many animal chromosomes to yield G-or Cbands (Mezzanotte 1986 , Mezzanotte and Ferrucci 1984 , Schmid and De Almeida 1988 , Bianchi et al. 1985 , Miller et al. 1983 , Ludena et al. 1991 . Restriction endonucleases have also been shown to digest fixed fish chromosomes, inducing specific band patterns (Cau et al. 1988 , 1992 , Hertley 1991 , Lloyed and Thorgaard 1988 , Lozano et al. 1991 , Rishi et al. 1997 , Sanchez et al. 1991 , Stingo et al. 1997 , Vinas et al. 1994 , Xiuhai and Qixing 1991 , Zhang and Tiersch 1998 .
Chromosomal studies of fish species, Channa punctatus, had been carried out earlier by many authors (Sahoo et al. 1997 , Dhar and Chatterjee 1986 , Manna and Prasad 1973 from different localities and described different karyotypes. The present study has been undertaken to confirm the chromosomal structure in this species using restriction endonucleases.
Materials and methods
Five live specimens of Channa punctatus were collected from local market and kept in aquarium. After acclimatization the specimens were injected intraperitoneally with 0.05% colchicine by 1 ml/100 gm of body weight. After 2 h fishes were sacrificed and kidney tissues were processed according to conventional hypotonic-aceto methanol-flame drying procedure for fish chromosome preparation.
The slides were treated with 30-40 ml of diluted restriction endonucleases of Eco RI, Hind III, Hinf I and Alu I (Genei Pvt Ltd, Bangalore) at a final concentration of 0.3 and 1.2 u/ml and incubated at 37°C in a humid chamber for 4, 8 and 16 h. The slides were stained in 2% Giemsa solution at room temperature for 15 min.
Results and discussion
In the present findings alternate dark and light band patterns were obtained along the entire length of all the chromosomes using enzyme Hind III during 8 h of incubation at a concentration of 0.3-u/ml (Figs. 1, 2 ). This concentrations and exposure time gave the most consistent and reproducible band patterns. No staining differance could be found during 4 h and chromosomes appeared very fuzzy and light stained during 16 h incubation. It seems as the duration of the treatment lengthens the bands disappear progressively. However, positive band patterns were not consistent using Hinf I, Eco RI and Alu I.
It is observed that Hind III (a 6 base pair recognition sequences) is consistently producing a linear G-band like pattern. The similar type of band patterns were found in channel catfish (Zhang and Tiersch 1998) using the same Hind III in different concentrations. However, no longitudinal differentiation was induced by this enzyme in salmonids (Lozano et al. 1990 ) and rainbow trout, Onchorhynchus mykiss, (Lloyd and Thorgaard 1988) . Whereas the other REs, Eco RI, Alu I had produced C-bands in Channel catfish (Zhang and Tiersch 1998) and Salmonids (Lozano et al. 1990) respectively and Hinf I produced a G-band in Anguilla anguilla (Vinas et al. 1994) . These 3 REs remained inconsistent in the present findings. This inconsistency led to think that some limitations are there which may involves inaccessibility of chromosomal DNA to these restriction enzymes in this species.
The band patterns induced by restriction endonucleases digestion have been related to the relative abundance of specific nucleotide targets for enzyme along the arms of the treated chromosomes (Miller et al. 1983 , Bianchi et al. 1985 . Accordingly, the relative AT richness of the G-bands has led to the hypothesis that an specific restriction enzyme might induce an G-banding pattern by cleaving and extracting G-band DNA (Vinas et al. 1994 , Rishi et al. 1997 . In most cases restriction enzymes were found to produce alternate light and dark bands along the length of chromosomes. In the present study also similar pattern of alternate light and dark bands obtained with Hind III excepting some chromosomes like chromosome no. 4 and 12 which were completely light stained, depicts the presence of more AT bases than GC. Furthermore in chromosome no. 5 showed complete elimination of centromeric staining indicates presence of AT bases. Again in chromosome no. 7 centromere are deeply stained with larger area along the length of chromosome indicates rich presence of GC bases. Thus, a clear differentiation of band patterns was observed along the length of the chromosomes, which allows identifying the homologous chromosome pairs. Though this study is a preliminary one\but the basic information provided by RE banding is useful to generate mark- 
